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Abstract
The Leaming Behavior Scale (LBS) was developed as a teacher rating scale to
assess students' learning behaviors hypothesized to affect academic achievement.
Research utilizing the LBS has primarily stemmed from the standardization sample. The
present study attempted to examine the incremental validity of adding the LBS to
standardized intelligence test scores in order to predict standardized academic
achievement in students participating in initial evaluations for determining disability and
eligibility for special education services. Due to difficulty obtaining a sufficient sample,
reevaluation cases were also obtained in the sample of first to eighth grade students
(N=40) in the study. Results provided further support for the relationship between IQ and
achievement based on scores from the WISC-IV and WIAT-III. Incremental validity was
also demonstrated in predicting one WIAT-III subtest (Pseudoword Decoding), with
promising results for the other variables. However, the specific sample was to small to
conclusively answer the research questions. Further research questions regarding students
participating in school-based disability evaluations and future directions of LBS research
were considered.
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Incremental Validity of the Leaming Behavior Scale in Special Education Evaluations
This thesis project attempted to examine the incremental validity of adding the
Leaming Behavior Scale (LBS; McDermott, 1999) to standardized intelligence test
scores in order to predict standardized academic achievement in students participating in
initial evaluations for determining disability and eligibility for special education services.
The study expanded upon the samples used to previously examine the predictive and
incremental validity of the LBS by examining use in disability evaluations. The study
specifically focused on students being evaluated for special education, as the majority of
the research on the LBS has focused on students of all ability and achievement levels. In
addition, the results of the study hoped to provide useful information for school
psychologists and other school-based professionals regarding the factors that impact
students' academic achievement beyond intelligence and whether the LBS would provide
to be a beneficial tool to be included in evaluations for special education.
Review of Literature
Today's society places a great emphasis on education. Measures of academic
achievement, such as teacher-assigned grades and standardized achievement tests, are
required for students to progress through the educational system. It is important for
parents, teachers and school professionals to understand the factors associated with
students' academic achievement in order to help students achieve academic success and
obtain a high school diploma. While some factors are often viewed as fairly stable within
an individual, there may be additional individual characteristics for school psychologists
and other professionals to consider.
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School psychologists and other professionals in psychology and education have
long been interested in the measurement of students' general intelligence, or cognitive
abilities. Charles Spearman's concept of general intelligence, or the g factor,
conceptualized intelligence as a set of highly related mental abilities. Rather than viewing
intellectual abilities as independent from one another, Spearman hypothesized that all
cognitive abilities stemmed from a common core or general intelligence factor. This
factor, the g factor, is what today's intelligence tests aim to measure and quantify
(Gottfredson, 2008). While other theorists have developed multidimensional views of
intelligence, such as Thurstone's seven distinct primary mental abilities and Cattell's
differentiation of fluid and crystalized intelligence, the construct of intelligence is most
often assessed by IQ tests targeting the g factor (Gottfredson, 2008). Recent evidence
indicates all intelligence tests fundamentally measure the g factor (Canivez, 2013).
Intelligence tests have been continually improved since the early 1900s and can
now be given in both individual and group settings. In 1939 David Wechsler published
his first intelligence test, the Wechsler-Bellevue (WB) scale, which consisted of a set of
tasks of a verbal and nonverbal nature (Zachary, 1990). Between 1949 and 1967, his
work extended to the development of the first Wechsler Intelligence Scale for Children
(WISC), Wechsler Adult Intelligence Scale (WAIS), and Wechsler Preschool and
Primary Scale of Intelligence (WPPSI) (Thorndike, 1997). Revised versions of these
original scales also use Wechsler's definition of intelligence, which addresses
Spearman's g by conceptualizing intelligence as a global capacity characterizing all
aspects of an individual's behavior (Zachary, 1990;.Canivez, 2013). The Wechsler Scales
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of intelligence have been reported as some of the most commonly used intelligence tests
(Alfonso et al., 2000; Belter & Piotrowski, 2001; Pfeiffer et al., 2000).
Today, intelligence test scores are commonly used to describe a student's overall
intellectual abilities, classify a student into a diagnostic category such as intellectual
disability, determine eligibility for special education, and to predict students' future
performance. The primary use of intelligence tests is predicting school performance and
special education placement (Canivez, 2013). The correlation between Full Scale scores
on intelligence tests and measures of academic achievement is well-known and as high as
.8 for standardized academic achievement tests. Other measures of academic achievement
consistently correlate between .5 and .8 with intelligence test scores (Gottfredson, 2008).
On average, IQ-achievement correlations fall around .55 across age groups. IQachievement correlations for co-normed intelligence and achievement tests are commonly
around .70 (Canivez, 2013). It has been well established that intelligence test scores
account for meaningful portions of variance in academic achievement. However,
professionals administering intelligence tests want for the results to be as valuable as
possible.
Watkins, Lei, and Canivez (2007) further empirically assessed the claims of a
reciprocal relationship between intelligence and achievement, while considering three
potential relationships between intelligence and achievement; including Brody's
proposed reciprocal relationship between intelligence and achievement, a causal
relationship in which intelligence precedes achievement supported by Jensen, and Ceci's
claim that intelligence and achievement tests measure two constructs inseparable in
nature. The study found that intelligence at time 1 predicted intelligence and achievement
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at time 2 but achievement at time 1 only predicted achievement at 2. Achievement at time
1 did not predict intelligence at time 2, so the relationship was not found to be reciprocal
nor were intelligence and achievement inseparable. Thus, the study provided support for
a causal model oflQ and achievement. As Jensen had suggested, intelligence was found
to precede and influence students' academic achievement. Scores from an individually
administered IQ test had causal influence on scores of individually administered
academic achievement tests at a later date. Overall the study supported the notion that
estimates of intelligence and academic achievement are quantifications of separate and
distinct theoretical constructs, in addition to the validity of using intelligence scores to
predict academic achievement (Watkins, Lei, & Canivez, 2007).
High intellectual abilities lead to the potential for high achievement, but do not
automatically result in high achievement for all students. Intelligence is a necessity, but
not the sole requirement for academic success (Gottfredson, 2008). Still, it is common for
intelligence tests to be given for the purpose of estimating or predicting future academic
achievement (Naglieri & Bornstein, 2003; Parker & Benedict, 2002). In conjunction with
intelligence tests there may be other less time consuming assessments that might
supplement the general intelligence factor obtained by individually administered
intelligence tests. Incorporating such assessments into evaluations for educational
placement decisions, such as special education or gifted programs, may be beneficial in
addition to administering intelligence tests.

Other Individual Factors Influencing Academic Achievement
It became evident that factors other than general intelligence must also impact

students' academic achievement. McDermott (1984) pointed out that the results of
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intelligence tests provide little information that is helpful in developing interventions for
student's struggling academically. He observed that a child's learning-related behaviors
could be factored into three distinct categories ofleaming styles: avoidant, inattentive,
and overly independent, all of which could be problematic during direct teacher
instruction. Behaviors associated with these learning styles were easily observed by
teachers with the help of the Study of Children's Leaming Styles (SCLS; McDermott &
Beitman, 1984), a teacher rating scale developed to assess learning styles. Students with
an avoidant learning style avoid participating in classroom activities, seem uninterested in
the classroom lesson/activity, and move uneasily from one task to another. On the other
hand, students demonstrating an inattentive learning style likely quit a task before
completing it, have difficulty settling down or concentrating on work, and may provide
responses that show a level of inattention to the question or topic. Thirdly, a student with
an overly independent style would be unlikely to ask for help, likely to prefer things to be
done his/her own way, and may also appear to act without thinking. Teachers could
indicate students' typical classroom functioning in terms of these three undesirable
learning styles on the SCLS (McDermott, 1984).
In a predictive validity study of these learning styles, scores from the KuhlmannAndrerson Intelligence Test and the SCLS were combined to predict the academic
achievement of 100 kindergarten students, as determined by teacher assigned grades and
scores on the Comprehensive Test of Basic Skills (CTBS). The correlation between
learning styles and IQ ranged from -0.52 to -0.61, indicating that while they were
associated, they were also unique constructs with roughly two-thirds of the variation in
either variable to be unique (McDermott, 1984). When examining the predictive value,
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IQ scores were the strongest predictor of achievement, but the measure of learning styles
accounted for a significant portion of additional variance in academic achievement. The
measure of learning styles interacted with the intelligence test score to enhance the
predictive value of intelligence test scores for future academic achievement. Thus,
McDermott (1984) proposed that individual characteristics related to the learning styles
of students should also be considered when predicting academic achievement and
determining appropriate academic interventions for students.
Factors included in the SCLS (McDermott & Beitman, 1984) were based on
observable behaviors in the classroom setting. Behaviors associated with motivation, a
positive attitude toward education, an ability to maintain attention, flexibility in problem
solving, and persistence on academic tasks may also play important roles in academic
achievement. These behaviors were conceptualized on a continuum, such that low levels
were associated with problematic or under developed skills, while high levels implied
above average or well-developed skills to facilitate the learning of academic skills in the
classroom. This theoretical set of observable behaviors or characteristics that impact
student learning is commonly referred to as stylistic learning behaviors, or simply
learning behaviors (McDermott & Glutting, 1997). They differ significantly from
common views of student learning styles based on students' response to visual, auditory,
or hands on modes of instruction (Fleming & Baume, 2006). McDermott's
conceptualization of learning behaviors eventually led to the development of the
Leaming Behavior Scale (LBS; McDermott, 1999).
The LBS was developed as a 29-item teacher rating scale to assess students'
learning behaviors hypothesized to affect academic achievement. Likert scale items on
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the LBS were factored into four subscales: Attitude Toward Leaming, Competence
Motivation, Strategy/Flexibility and Attention/Persistence. Item scoring was set up in a
manner that high scores indicate good learning behaviors and low scores indicate faulty
learning behaviors. Specifically, low scores on the Attitude toward Leaming subscale
reflect a student who demonstrated disinterest and uncooperativeness in the classroom.
Students with low scores on Competence Motivation were likely to demonstrate
behaviors of reluctance and hesitation in response to academic tasks. Low scores on the
Strategy/Flexibility subscale were reflective of a student's lack of resiliency and
effectiveness. Lastly, students with low scores on the Attention/Persistence subscale
likely demonstrated inattention and high distractibility in the classroom. These four
domains oflearning behaviors are related to behaviors that influence school performance
(McDermott, 1999).
DiPema and Elliott (2000) also suggested a similar set of behaviors that they
referred to as academic enablers, defined as behaviors that facilitate a students' learning
experience during academic instruction. They described four types of academic enablers:
motivation, engagements, study skills, and social skills. A theoretically empirically
supported model of academic achievement suggests that both academic skills,
specifically in the areas ofreading/language arts, mathematics, and critical thinking; and
academic enablers influence academic achievement outcomes (DiPema, Volpe, & Elliott,
2002; DiPema & Elliott, 2002). The Academic Competence Evaluation Scales (ACES;
DiPema & Elliott, 2000) is an empirically supported measure of both academic enablers
and academic skills in rating scale form (DiPema, 2006), which makes it distinctly
different from the LBS that only measures learning behaviors, not academic skills.
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Constructs are assessed from the perspectives of teachers and/or students and compared
to grade level expectations. Teacher ratings scales are provided for grades K-12, while
self-report scales are available for students in grades 6-12 (DiPema & Elliott, 2000).
While the four academic enablers could be assessed individually, DiPema (2006)
suggested using the ACES as a more efficient means of assessment, based mostly on time
spent on assessment, in comparison to assessing the academic enablers and areas of
academic achievement separately.
Research using the ACES showed a relationship between academic enablers and
academic achievement as measured by standardized achievement tests (DiPema &
Elliott, 2000). DiPema and Elliott (2000) discussed DiPema's thesis and dissertation
research that demonstrated relationships between the ACES and academic achievement,
including correlations of .78 for the ACES Study Skills factor and the California Test of
Basic Skills (CTBS) Total score, .50 for ACES Study Skills factor and Iowa Test of
Basic Skills (ITBS; Hoover, Dunbar, & Frisbie, 2000) Composite, .33 for ACES
Interpersonal Skills factor and ITBS Composite, .71 for ACES Achievement Motivation
factor and ITBS Composite, and .59 for ACES Participation Composite and ITBS
Composite. Measures of standardized academic achievement were obtained a month after
the ACES was completed by teachers (DiPema, 2000), implying the predictive ability of
the ACES. While the relationship between academic enablers on the ACES and measures
of academic achievement was consistently reported as significant, there are no published
incremental validity studies including a measure of intelligence and the ACES in
predicting academic achievement.
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Exploring the relationship between academic enablers and academic achievement
led to the promotion of school-based interventions targeting skills and behaviors
associated with motivation, student engagement, social skills, and study skills (DiPerna &
Elliott, 2002). Further research has supported academic enablers as a mediating variable
between intelligence and academic achievement with children who experienced
inattention, impulsivity, and hyperactivity problems associated with Attention
Deficit/Hyperactivity Disorder (Volpe, et al., 2006; Demaray & Jenkins, 2011).
Development of the Learning Behavior Scale

McDermott (1999) published the Leaming Behaviors Scale (LBS; McDermott,
Green, Francis, & Stott, 1999) to help measure differences in students' stylistic learning
behaviors. The LBS is a nationally standardized, 29-item teacher rating scale that was
developed in the early 1990s. The Psychological Corporation collected standardization
data and co-normed the LBS with the Differential Abilities Scale (DAS; Elliott, 1990)
and Adjustment Scales of Children and Adolescents {ASCA; McDermott, Stott, &
Marston, 1993). Each item represents a specific learning behavior that is influential for a
student's school performance that can be observed in the classroom setting and is rated
using a Likert scale to determine how applicable the statement is in describing the
student's behavior in the classroom. The Likert scale ranges from "Most often applies" to
"Sometimes applies" to "Doesn't apply." Teachers should observe the student's learning
behaviors for at least 50 school days prior to completing the LBS (McDermott, 1999). An
LBS Total score is provided as an estimate of overall typical learning behaviors. As
previously mentioned, the LBS also contains four components or subscales: Attitude
Toward Learning, Competence Motivation, Strategy/Flexibility and
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Attention/Persistence. Raw scores of each component and the LBS Total are converted
into T scores such that M = 50 and SD = 10 (McDermott, 1999).
McDermott (1999) standardized the LBS based on a nationally representative
norm sample of 1,500 students ages 5-17. The norm sample was developed and collected
by The Psychological Corporation while co-norming the ASCA and DAS. Psychologists
and graduate students, under supervision, administered the DAS to 1,366 of the
participants, resulting in subsample characteristics of M

=

100 and SD = 15 for general

conceptual scores, verbal scores, nonverbal scores, and spatial ability scores. Classroom
teachers also completed the ASCA on 1,252 of the participants to obtain an estimate of
psychopathology for the LBS norm sample. T scores on all psychopathology syndromes
(attention-deficit/hyperactivity, avoidant, delinquent, oppositional defiant, etc.) had Ms
and SDs of 50 and 10, respectively. The LBS norm sample was representative of the
national population with regard to social-emotional functioning, general intelligence, and
achievement.
LBS Reliability
Reliability estimates, such as internal consistency, interrater agreement, and
stability, have helped determine LBS score consistency. McDermott (1999) reported
initial internal consistency estimates for the LBS subscales ranging from .75 to .85 based
on the entire LBS standardization sample. The average internal consistency coefficient
for the LBS norm sample was .82. Internal consistency coefficients for specific
demographic groups were calculated such that average coefficients were .79 for females
and .83 for males, .83 for adolescents and .82 for preadolescents, and .82 for Whites, .82
for all non-Whites, .82 for Hispanics, and .81 for African Americans. This meets the
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criterion of > .70 as desired by McDermott (1999) in regard to the development of
reliable rating scale scores. The internal consistency reliability of LBS scores has been
repeatedly replicated and supported (Worrell, Vandiver, & Watkins, 2001; Worrell &
Schaefer, 2004; Canivez, Willenborg, & Kearney, 2006).
Worrell, Vandiver, and Watkins (2001) conducted a factor analysis study that also
reported on the internal consistency estimates supporting the reliability of LBS scores.
Internal consistency estimates for the LBS were calculated from a sample of257 schoolage children. The study supported the use of the Total LBS score for decision-making
purposes based on an internal consistency estimate of .91 for the total sample.
Competence Motivation and Attitude Toward Learning factors had reliability estimates of
.86 and .89, respectively, thus also appropriate for use in decision-making. Scores for the
other two factors produced estimates of .76 for Attention/Persistence and .79 for
Strategy/Flexibility; thus appropriate only for research and screening purposes.
Worrell and Schaefer (2004) also demonstrated adequate reliability of LBS scores
with a sample of academically talented or gifted students. Two cohorts of students, 674
total, between the ages of 11 and 18 participated in the study while attending a summer
camp for academically talented students. Teachers in the program completed LBS forms
during the final week of the summer camp. Internal consistency estimates for the Total
Scores were .86 for both samples and fell within the moderate range at the factor level.
For the 1997 sample of students, the factor level internal consistency estimates were .82
for Competence Motivation, .67 for Attitude Toward Learning, .74 for
Attention/Persistence, and .71 for Strategy/Flexibility. The next cohort of students in
1998 produced internal consistency estimates of .82 for Competence Motivation, .77 for
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Attitude Toward Leaming, .82 for Attention/Persistence, and .61 for Strategy/Flexibility.
Overall, internal consistency estimates were best for the Total LBS scores and
Competence Motivation factor and demonstrated adequate for the other three factors
(Worrell & Schaefer, 2004).
The internal consistency reliability of LBS scores was also supported in an
independent sample of 209 students in kindergarten through eighth grade (Canivez,
Willenborg, & Kearney, 2006). Internal consistency estimates ranged from .77-.93, which
were as high or higher than estimates from the standardization sample.
The stability of LBS scores was demonstrated in a study of 77 students from the
LBS norm sample in grades 2-4, whose classroom teachers completed the LBS with a
two-week retest interval. The scores produced an average stability coefficient of .92.
Subscale stability coefficients ranged from .91 to .93. All stability estimates were
considered substantial and statistically significant (p < .0001) (McDermott, 1999). The
stability of LBS scores was also empirically supported by Canivez, Willenborg and
Kearney's (2006) results. Total LBS raw scores produced a correlation of .91 between
Time 1 and Time 2, while Total LBS T scores produced a correlation of .82. Subscale
raw score stability coefficients ranged from .84-.86. Subscale T score stability
coefficients ranged from .73-.84 (Canivez, Willenborg, & Kearney, 2006).
Interrater agreement on the LBS was assessed, prior to its publication, from the
scores of 72 special education students, ages 7 to 16. Observer pairs for each student
included the classroom teacher and a teacher's aide who both had similar opportunities to
observe the students' learning behaviors in the classroom. Participants' were special
education students from the following categories: learning disorders, attention-deficit
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disorders, physical disabilities, and conduct disorders. All interclass and intraclass
coefficients were positive and statistically significant, and comparable across methods.
Agreement coefficients were .91 for the LBS Total score. Interclass agreement
coefficients for the subscales were .88 for Competence Motivation, .87 for Attitude
toward Leaming, .68 for Attention/Persistence, and .88 for Strategy/Flexibility. Similarly,
intraclass agreement coefficients were .85 for Attitude toward Leaming, .85 for
Strategy/Flexibility, and the same as interclass coefficients for Competence Motivation
and Attention/Persistence. Interrater agreement was demonstrated as adequate for each
subscale with an average correlation of .82. Significant observer effects were not found,
thus results on the LBS can be considered representative of student characteristics and
not observer characteristics (Buchanan, McDermott, & Schaefer, 1998).
LBS Validity
McDermott (1999) reported that within the LBS norm sample, teachers' reports of
observed learning behaviors maintained the same four-factor structure across all students,
regardless of age, gender, and ethnicity. Worrell, Vandiver, and Watkins (2001)
conducted factor analysis on the LBS scores of a relatively small sample of 257
elementary school students, resulting in support for three of the four factors in a fourfactor solution. The Attention/Persistence subscale did not emerge as a clear fourth
factor. It was suggested that this was the result of the small sample size and the
relationship between the factors. Further replication was suggested to determine the
viability of McDermott's originally proposed four-factor structure.
This led Worrell and Schaefer (2004) to conduct exploratory factor analysis in
their study of academically talented or gifted students. Factor analysis resulted in a viable
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four-factor structure for the two samples. For the 1997 cohort sample construct alpha
estimates were .76 for Competence Motivation, .74 for Attention/Persistence, .73 for
Strategy/Flexibility, and .64 for Attitude Toward Learning. The 1998 cohort sample
produced construct alpha estimates of .91 for Competence Motivation, .86 for
Attention/Persistence, .70 for Attitudes Toward Learning, and .78 for Strategy/Flexibility.
This supported McDermott's proposed factor structure for the LBS despite unsuccessful
replication of the four factors by Worrell, Vandiver, and Watkins (2001).
Similarly Canivez, Willenborg, and Kearney (2006) replicated the four-factor
structure of the LBS with scores from a sample of 241 first through seventh grade
students. Alpha estimates for the four-factor solution were .91 for Competence
Motivation, .84 for Attention/Persistence, .89 for Attitudes Toward Learning, and . 72 for
Strategy/Flexibility. Congruence was also tested in comparison to the LBS norm sample
factor analysis results and supported with congruence coefficients ranging from .93 to
.98. The construct or factorial validity of the LBS has been replicated multiple times
since the LBS norm data collection, and the four-factor structure has been well
established (Worrell, Vandiver, & Watkins, 2001; Worrell and Schaefer, 2004; Canivez,
Willenborg, & Kearney, 2006; Canivez & Beran, 2011).
Convergent validity was supported by McDermott (1999) with scores from the
LBS norm sample. Smaller samples of the LBS norm sample participants were also
administered the DAS, three DAS achievement subscales (Word Reading, Spelling, and
Basic Number Skills), and the Reading, Spelling, and Mathematics tests for the Basic
Achievement Skills Individual Screener (BASIS). Teacher assigned grades were also
obtained for 508 participants. LBS scores accounted for 12.1 % of DAS nonverbal, verbal,
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and spatial ability scores and 13.2% of DAS achievement scores. LBS scores were also
found to account for 15.1 % of BASIS achievement scores and 22. 7% of teacher assigned
grades. All measures of cognitive ability and achievement positively correlated with LBS
scores in a statistically significant manner, but not to the extent that the LBS resulted in
redundant data.
McDermott (1999) examined the relationship between LBS scores and the
syndromes associated with symptoms present on the Adjustment Scale for Children
(ASCA; McDermott, Stott, & Marston, 1993) and found statistically significant negative
correlations between LBS scores and ASCA syndromes with 30% overlap and four
distinctly identifiable relationships. Good learning behaviors were associated with a lack
of hyperactive and other pathological behaviors. Avoidant and diffident disorders were
associated with low competence motivation, poor motivation, inflexibility, and a lack of
persistence. High reports of oppositional and avoidant behavior were associated with
modest motivation and poor attitudes toward learning. Lastly, poor motivation and
strategy related to higher likelihood of diffident and oppositional disorders. McDermott
(1999) used these findings as support for the divergent validity of the LBS. Convergent
and divergent validity studies of the LBS have since been replicated in other samples of
students (Canivez, 2006).

LBS Incremental Validity
McDermott (1999) described the importance ofresearch that has examined the
extent that LBS scores contributed to predicting academic achievement above and
beyond estimates of intelligence. Determining the impact of LBS scores on academic
achievement has practical implications for intervention development. It was suggested
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that learning behaviors have the potential to be further developed through direct teaching
and intervention efforts, however no such research has yet examined the utility of LBS
scores in developing such interventions.
However, incremental predictive validity studies have made their way into
growing LBS literature. One such study was Schaefer's (1996) dissertation on the
predictive validity of the LBS, later published by Schaefer and McDermott (1999), which
furthered psychometric support of the LBS. Academic achievement was measured by the
Word Reading, Spelling, and Basic Number Skills tests on the DAS achievement battery
(Elliott, 1990) for a nationally representative, cross-sample of 1,100 students, ages 6 to
17 from the LBS norming data. Teacher-assigned grades were obtained as a measure of
academic achievement for a smaller portion of these participants (N = 450) in
kindergarten through 9th grade. Univariate hierarchical multiple regression analyses were
conducted with criterion predictor sets of demographic variables, cognitive ability scores,
and Total LBS scores. A significant proportion of the variance in teacher-assigned grades
was explained primarily by LBS scores, while a significant proportion of the variance in
individual administered, standardized achievement test scores was primarily explained by
intelligence test scores. Schaefer and McDermott (1999) found further support for
combining measures of learning behavior and intelligence to predict academic
achievement. Together intelligence test scores and LBS scores accounted for 32% of the
variance in teacher-assigned grades and 34.8% of variance in achievement test scores.
This sif:,>nificantly exceeded the percent variance explained by either variable alone. The
LBS alone had accounted fiJr 12.9% of va1iance in teacher assigned grades and 1.5% of
variance for achievement test scores. Intelligence test scores alone had accounted for
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3.2% of the variance in teacher assigned grades and 14.8% of the variance in
achievement test scores. Regardless of the chosen measure for academic achievement, the
addition of the LBS provided better prediction, supportive of its incremental predictive
validity (Schafer, 1996; Schaefer & McDermott, 1999). McDermott (1999) also cited
another dissertation, Weiss (1997), which indicated the use of LBS in providing unique
data to significantly increase the accuracy of academic achievement predictions using
intelligence as the primary variable, for two independent samples of students, one
consisting of 180 parochial school students and one consisting of 185 public school
students (Weiss, 1997).
Worrell and Schaefer (2004) also demonstrated adequate predictive validity of
LBS scores in the previously described study of academically talented and gifted
students. Predictive validity was examined using multiple regression to determine the
proportion of variance in students' summer camp GP A accounted for by socioeconomic
status (SES), previous academic achievement, and LBS scores. Academic achievement
was measured by both GP A and standardized test scores in reading and math. LBS Total
Scores, when entered into the second block, accounted for 25% the variance in summer
camp GP A for the first cohort of students and 15% of the variance for the second cohort.
Worrell and Schafer (2004) suggested the use of the LBS in identifying students for
gifted programs as it offers additional predictive value for future academic performance
as measured by teacher-assigned grades.
Predictive validity was also supported in a sample ofVincentian children between
the ages of 6 and 12 who had limited access to secondary education and no access to
special education services (Durbrow, Schaefer, & Jimerson, 2001). Assessment
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procedures included the Revised Behaviour Problem Checklist (RBPC, Quay & Peterson,
1987) to obtain teacher reports of problem behavior, the Raven Coloured Progressive
Matrices (Raven, Court, & Raven, 1990) to obtain a measure of cognitive ability by
assessing abstract reasoning skills, and the LBS. Academic achievement measules
consisted of an achievement test based on the students' curriculum and past examinations
for the subjects oflanguage arts and mathematics and teacher-assigned grades in
mathematics, social studies, language arts, and science. The LBS was found to slightly
increase prediction of teacher-assigned grades, but this was not significant. However,
adding the LBS scores to the Raven scores increased prediction of achievement test
scores. RBPC scores exceeded the predictive value of the LBS in this study, which may
be related to the uniqueness of the sample population. Durhbrow, Schaefer, and Jimerson
(2001) suggested that the best way to increase academic achievement for the children in
the study would be to reduce attention problems associated with items on both the LBS
andRBPC.
Yen, Konold, and McDermott (2004) published further research on the predictive
validity of the LBS using the standardization sample data. Structural equation modeling
analyses were conducted with scores from 1304 students in the LBS norm sample. The
DAS (Elliott, 1990) served as the measure of intelligence, while the DAS achievement
subtests served as the measure of academic achievement. Three different structural
equation models were examined. Model III was statistically determined to be the best fit
and indicated the unique value of LBS scores in predicting academic achievement. In
Model III, the standardized path coefficient between learning-related behaviors and
academic achievement was .13. This was statistically significant, yet only one-fifth of the
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standardized path coefficient between cognitive ability and academic achievement.
Results suggested that it would be beneficial for school psychologists to use the LBS in
referral evaluations based on the incremental validity of LBS scores when predicting
future academic achievement (Yen, Konold, & McDermott, 2004).
Empirical support for the incremental predictive validity of LBS scores has been
demonstrated in multiple studies with similar results, indicating that LBS scores provided
useful prediction beyond that of intelligence test scores so that the combination of
intelligence test scores and LBS scores was a better predictor of academic achievement
(Weiss, 1997; McDermott, 1999; McDermott & Schaefer, 1999; Schaefer, 1999;
Durbrow, Schaefer, & Jimerson, 2001; Worrell & Schaefer, 2004; Yen, Konold &
McDermott, 2004). The support for the use of LBS scores not only has implications for
predicting academic achievement in the schools, but it also provides specific learning
behaviors that can be targets of intervention for students who are having difficulties in
school (Shaefer & McDermott, 1999). Assessing observable learning behaviors could
help to maximize a student's potential academic achievement and help develop more
appropriate interventions (McDermott, 1984; McDermott & Glutting, 1997). In addition,
measurement is improved through the assessment of observable behaviors that require
little subjectivity. Multiple teachers may also complete the LBS to assess learning
behaviors and increase reliability of the results (Worrell, Vandiver, & Watkins, 2001).
Current Study
The reliability of LBS scores has been well established in the literature and
demonstrated with scores from the nationally representative norm sample and smaller
samples of regular education students, special education students, combinations of
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regular and special education students, and academically talented students. Factor-level
reliability estimates are less consistent and tend to fall within the moderate range, thus
indicating that they are appropriate for screening and research purposes. Reliability
estimates for the Total LBS score have ranged from .82-.93, described as adequate for
decision-making purposes (McDermott, 1999; Worrell, Vandiver & Watkins, 2001;
Worrell & Schaefer, 2004; Canivez, Willenborg, & Kearney, 2006). Stability estimates
have ranged from .91-.93 for Total LBS scores, and the single interrater agreement
estimate calculated was .91 for Total LBS scores (Buchanan, McDermott, & Schaefer,
1998).
Validity studies have resulted in further empirical support for the LBS. Structural
validity research has supported a four-factor structure as intended by McDermott (1999)
(Worrell & Schaefer, 2004; Canivez, Willenborg, & Kearney, 2006; Canivez & Beran,
2011 ). Convergent and divergent validity has also been empirically demonstrated
(McDermott, 1999; Canivez, 2006). Furthermore, predictive and incremental validity
studies have begun to show the potential value of LBS scores in predicting students'
academic achievement (Schaefer, 1996; Weiss, 1997; Schaefer & McDermott, 1999;
Durbrow, Schaefer, & Jimerson, 2001; Worrell & Schaefer, 2004; Yen, Konold,
McDermott, 2004).
While learning behaviors have been identified as constructs impacting students'
academic achievement, there is still a minimal amount of research examining this
phenomenon. There are five studies that have examined the incremental validity of the
LBS with results supporting predictive value of LBS scores. Previous studies have
included data from a cross-sample of the LBS norm sample (Schaefer, 1996; Schaefer &
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McDermott, 1999; McDermott, 1999; Yen, Konold, & McDermott, 2004), a sample of
Vincentian children ages 6-12 (Durbrow, Schaefer, & Jimerson, 2001), two samples of
4th through 6th grade students in two New Jersey public schools and same grade students

in a Pennsylvania private schools (Weiss, 1997), and two samples of academically
talented students from a summer camp (Worrell & Schaefer, 2004). All of these studies
have found that academic achievement is best predicted by a combination of intelligence
test scores and LBS scores.
Practically speaking, intelligence test scores have very little treatment utility,
while learning behaviors can be more easily identified as target behaviors for direct
intervention (McDermott & Heitman, 1984; Yen, Konold, & McDermott, 2004). Thus, it
is crucial to replicate studies that have found incremental validity of LBS scores in
predicting academic achievement. To date there has been no examination of incremental
predictive validity of the LBS in students referred for psychoeducational evaluations of
suspected disabilities. The difference between the academic achievements of two students
with similar IQs is potentially related to their learning behaviors. It is then important to
continue to examine the impact of adding the LBS into the predictive equation for
academic achievement. Specifically, it is important to examine the impact of adding LBS
scores to intelligence test scores in an evaluation population, to determine if the addition
of LBS scores will provide better predictions of academic achievement than an
intelligence test alone. Answering this question was the goal of this study based on
numerous suggestions that the LBS be utilized in comprehensive student evaluations by
practitioners (McDermott, 1984; Worrell & Schaefer, 2004; Canivez, Willenborg, &
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Kearney, 2006; Yen, Konold & McDermott, 2006), and the absence of incremental
validity research on the LBS within an evaluation-based sample.
It was hypothesized that the combination of LBS scores and individual

intelligence test scores on the Wechsler Intelligence Scale for Children, Fourth Edition
(WISC-IV; Wechsler, 2003a) would provide a better prediction of academic achievement
scores on the Wechsler Individual Achievement Test, Third Edition (WIAT-III; NCS
Pearson, 2009) than only using an estimate of general intelligence for students being
referred for a full special education evaluation. This study further built upon the results of
Shaefer and McDermott (1999) and others who have provided evidence that intelligence
and learning behaviors together surpass the predictive value of using either construct
independently to predict academic achievement outcomes (Weiss, 1997; Durbrow,
Schaefer, & Jimerson, 2001; Worrell & Schaefer, 2004; Yen, Konold, McDermott, 2004).
It also expanded on the characteristics of students included in studies examining the

incremental predictive validity of LBS scores to focus on a school disability evaluation
sample. Specifically, the evaluation sample included students referred to the school
psychologist, or multi-disciplinary evaluation team, to determine initial eligibility for
special education services through a full and individual evaluation including standardized
cognitive and achievement testing. It was expected that incremental validity of LBS
scores would be demonstrated in predicting academic achievement in the evaluation
sample in addition to the sample populations previously included in predictive validity
studies.
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Research Questions
In order to examine the incremental validity of the LBS as a secondary predictor
of standardized academic achievement, three sets of research questions were investigated
through statistical analyses.
First, what variability in WISC-IV and LBS scores was present in the obtained
sample?
Second, what were the relationships between the scores on the WISC-IV, WIATIII, and LBS, and are they similar to those found in similar studies? Specifically, what
was the relationship between scores on the LBS and scores on the reading and math
components of the WIAT-III, what was the relationship between scores on the LBS and
the WISC-N estimates of general intelligence (Full Scale IQ and General Ability Index),
and what was the relationship between the WISC-IV estimates of general intelligence
(FSIQ and GAI) and scores on the reading and math components of the WIAT-III?
Reading and math subtests and composites were the focus of the study as research
including standardized academic achievement focused on these two areas of academic,
providing some minimal expectations for the results.
Third, did the LBS provide incremental validity in predicting WIAT-III scores in
initial disability evaluations? Specifically, to what degree did the WISC-IV FSIQ and
GAI predict (account for variability) WIAT-III reading and math achievement scores, and
what additional predictive value was provided by the addition of the LBS factor scores?
Do the LBS factor scores significant!y increase prediction of the WIAT -III achievement
scores beyond that of the WISC-IV FSIQ and GAI?
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Method
Participants
The sample of students (N = 40) participating in evaluations for special education
services was obtained from three school districts in central Illinois. Participants ranged in
age from 6 to 15; M = 10.2 and SD= 2.44. Of the participants in the sample, cases were
classified as eligible for services via Intellectual Disability (N = 3), eligible via Specific
Learning Disability (N = 32), or not eligible for services (N = 5). Demographic
information was recorded regarding each participant's sex, grade, ethnicity, history of
retention, and participation in a free or reduced lunch program (see Table 1).

Table 1. Sample Characteristics
Demographics
Sex
Ethnicity

Grade

Retained
Lunch Program

Female
Male
White
Black
Hispanic
Native American
Asian American
Other/Multi
1
2
3
4
5
6
7
8
No
Yes
Free
Reduced
None

N
18
22
22
10
4
0
2
2
3
8
5
4
11

1
1
7
31
9
10
2
24

Percent
45.0
55.0
55.0
25.0
10.0
0.0
5.0
5.0
7.5
20.0
12.5
10.0
27.5
2.5
2.5
17.5
77.5
22.5
25.0
5.0
60.0
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Due to the nature of data collection, cases were classified by type of evaluation,
either initial evaluation or reevaluations. While the original intent of the study was to
include initial evaluation cases only, there were too few initial cases (N = 22) to
adequately test the hypotheses. Thus, reevaluation cases (N = 18) were also obtained to
increase the sample size in an effort to increase power.

Instruments
Learning Behavior Scale (LBS). For each participant, one of the student's
teachers completed the LBS (McDermott, 1999) as a measure of classroom learning
behaviors for each participant. Scores were calculated for the four factors (Competence
Motivation, Attitude toward Learning, Attention/Persistence, and Strategy/Flexibility) as
well as the LBS Total. It was required that teachers had observed the participant for at
least 50 days prior to completing the rating scale. For elementary students (grades 1
through 5), the general classroom teacher completed the LBS. For middle school
students, the case manager (or future case manager for initial cases) completed the LBS.
These case managers were special education teachers that served as co-teachers in
general education classes to work primarily with struggling students (regardless of
special education eligibility status). Co-teachers are only present in core classes (reading,
writing, and math). Teachers may have completed the LBS for multiple students based on
the number of evaluations being conducted with students from their class( es). Within the
present study, the maximum number of LBS rating scales completed by a single teacher
was three.

Wechsler Intelligence Scale for Children - Fourth Edition (WISC-IV). As one
of the most common individually administered intelligence tests (Alfonso et al., 2000;
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Belter & Piotrowski, 2001; Pfeiffer et al., 2000), the Wechsler Intelligence Scale for
Children (WISC-IV; Wechsler, 2003) was used during the evaluations for cases obtained
in this study. The Full Scale IQ (FSIQ) and General Ability Index (GAI) scores were
used as estimates of participants' general intelligence. The four factor index scores were
also recorded (Verbal Comprehension, Perceptual Reasoning, Working Memory and
Processing Speed) which are more specific composite scores produced by a child's
performance on the WISC-IV.
Adequate reliability and validity have been demonstrated with the WISC-IV,
making it appropriate for use in research studies. Internal consistency reliability was
demonstrated with the standardization sample with average coefficients ranging from .88
to .94 for factor indices and .97 for the FSIQ. Test-retest stability was described as good
to excellent with stabilities estimates ranging from .86 to .93 for factor indices and .93 for
the FSIQ. Convergent validity was demonstrated based on correlations between the
WISC-IV FSIQ and the FSIQ on other intelligence measures (WASI, WAIS-III, and
WPPSI-III) with coefficients ranging from .83 to .89 (Wechsler, 2003).
Wechsler Individual Achievement Test - Third Edition (WIAT-111).
Academic achievement served as the criterion variable, similar to previous incremental
validity studies of the LBS (Schaefer, 1996; Weiss, 1997; McDermott & Schaefer, 1999;
Durbrow, Schaefer, & Jimerson, 2001; Worrell & Schaefer, 2004;Yen, Konold &
McDermott, 2004). Scores on the Wechsler Individual Achievement Test -Third Edition
(WIAT-III; NCS Pearson, 2009), an individually administered, standardized academic
achievement test, provided the measures of academic achievement in this particular
study. The following subtests and composite scores were utilized: Reading
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Comprehension. Math Problem Solving, Word Reading, Pseudoword Decoding, Oral
Reading Fluency, Numerical Operations, Basic Reading, Total Reading, Reading
Comprehension and Fluency, and Mathematics.
Adequate reliability and validity have also been demonstrated with the WIAT-III.
Internal consistency reliability was supported from the standardization sample data.
Coefficients were excellent for all composites, ranging from .91 to .98. Test-retest
reliability was also demonstrated in the sample with composite scores producing good to
excellent stability, ranging from .87 to .96. Additionally, convergent validity was
supported through comparisons of WIAT -III scores with scores on other achievement
assessments, as well as cognitive assessments. WIAT-III and WIAT-II Total
Achievement scores produced a correlation coefficient of .93, indicating that they overall
were measuring the same construct of academic achievement (Breaux, 2009).

Procedure
The WISC-IV and WIAT-III-were administered to participants as a part of their
school district's evaluation process for considering initial or continued special education
eligibility as a student with an Intellectual Disability or a Specific Leaming Disability. In
addition, one teacher completed the LBS for each participant during the evaluation. LBS
scores were recorded for research purposes, but were not used for special education
eligibility determinations. All demographic information, LBS scores, WISC-IV scores,
and WIAT-III scores; were recorded anonymously on a data record sheet with no
personally identifying information. Each participant was assigned a number to keep track
of data while ensuring the research maintained the confidentiality of students
participating in the study.
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Results
Descriptive Statistics
In order to answer the first research questions (what variability in WISC-IV and
LBS scores was present in the obtained sample?), descriptive statistics were calculated on
scores obtained from the three instruments used in the study. Among the obtained LBS
scores, there was more variability in teacher reports of student learning behaviors at the
factor level, with SDs ranging from 8.64 to 11.65, than within the calculation of the LBS
Total, SD= 6.82. As for the WISC-IV scores, SDs ranged from 12.68 to 15.78 at the
factor level. FSIQ and GAi scores were similar with SDs of 12.58 and 12. 77,
respectively. The lower than expected variability in some of the LBS and WISC-IV
scores may be due to sampling error evident by a small sample size.
All scores came from students participating in disability evaluations for eligibility
of special education services. Thus, the sample had unique characteristics not typical of
typically achieving, or nondisabled peers. On the WISC-IV, participants had a FSIQ (M =
83 .95) lower than the expected average of 100. The GAi estimate of general intelligence
(M = 89.35) was also below that expectation. On the LBS, participants' LBST scores fell

on the lower end of average, (M = 41.59) as determined by t score calculations. These
results are expected, since students participating in disability evaluations have likely
demonstrated a struggle at completing academic tasks or inability to perform to an
expected academic standard, leading to an evaluation referral. It would be expected that a
sample would have less variability in scores and that they would fall on the lower end of
average, when only students of concerning academic performance are included in the
sample.
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The sample contained participants from two types of evaluations, initial referrals
(N = 22) and tri-annual reevaluation cases (N = 18). Students from the reevaluation

group (M = 11.17, SD = 2.83) were significantly older than students from the initial
evaluation group (M= 9.41, SD= 1.84) t(38) = -2.37, p = .02. This is likely due to the
process of reevaluations generally occurring three years after a previous evaluation in the
districts where data were collected for the study. Independent t-tests were performed to
determine ifthe LBS, WISC-IV, and WIAT-111 scores were significantly different in
reevaluation cases versus initial cases.
LBS differences. The LBS scores calculated were compared using an

independent t-test, based on the type of evaluation conducted, initial or reevaluation. No
significant differences were found among the LBS scores based on a 8 = .01. However,
the differences on the Strategy Flexibility factor between the two evaluation groups
produced a medium effect size (see Table 2). All other differences in LBS scores were
not statistically significant with effect sizes either trivial or small.

Table 2. Independent t-tests Comparing LBS Scores from Initials vs. Reevaluations
LBS
Initials
Reevaluations
Factor
t
d
p
M
SD
M
SD
37.09
9.97
38.72
6.83
-.59
CM
.559
.187
44.68
12.75
45.00
9.73
-.09
AL
.931
.028
AP
41.27
11.58
42.06
7.57
-.25
.807
.079
SF
47.27
13.46
39.39
7.17
2.24
.710
.031
LBST
41.59
7.46
39.78
6.01
.410
.264
.83
Note. LBS= Learning Behavior Scale, CM=Competence Motivation, AL= Attitude
toward Learning, AP =Attention/Persistence, SF = Strategy/Flexibility, LBST = LBS
Total. Bonferroni correction was calculated to adjust p-value for the number of
comparisons in the above table such that a= .05 and a 8 = .01.
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WISC-IV differences. WISC-IV scores were compared based on the type of

evaluation through another set of independent t-tests. Based on a 8 = .008, there were
significant differences in both estimates of general intelligence, FISQ and GAL The
Perceptual Reasoning Index was also significantly different in initial cases than
reevaluation cases. No other factor indices differed significantly, but all effect size
estimates were considered large, except for a small effect size for the difference in the
Working Memory Index (see Table 3). With more power, these effect sizes may have
produced statistically significant differences among the WISC-IV factor indices.

Table 3. Independent t-tests Comparing WISC-IV Scores from Initials vs. Reevaluations
WISC-IV
Initials
Reevaluations
t
Index
d
p
M
SD
M
SD
90.55
11.73
83.22
12.95
1.88
.068
.596
VCI
11.29
85.94
15.57
3.04
.004*
.966
PRI
98.86
15.58
80.39
.70
.487
.223
WMI
83.36
11.17
PSI
89.55
11.32
80.56
19.14
1.85
.073
.587
14.53
2.90
FSIQ
88.73
8.37
78.11
.006*
.920
3.38.
GAI
94.50
8.93
83.06
12.46
.002*
1.074
Note. WISC-IV= Wechsler Intelligence Scale for Children-Fourth Edition, VCI =Verbal
Comprehension Index, PRI = Perceptual Reasoning Index, WMI = Working Memory
Index, PSI = Processing Speed Index, FSIQ = Full Scale IQ, GAI = General Abilities
Index. Bonferroni correction was calculated to adjust p-value for the number of
comparisons in the above table such that a= .05 and a 8 = .008. *p < .008.

WIAT-111 differences. WIAT-III scores were compared based on the type of

evaluation through another set of independent t-tests. There were no statistically
significant differences among standard scores on the WIAT-III subtests or composite
scores based on evaluation type. However, effect size estimates were medium for all
WIAT-III scores, indicating too little power to detect statistically significant differences
(see Table 4).
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Table 4. Independent t-tests Comparing WIAT-III Scores from Initials vs. Reevaluations
Reevaluations
WIAT-III
Initials
t
d
Subtest
p
M
SD
M
SD
13.94
RC
90.41
12.44
82.28
1.95
.059
.619
.434
MPS
86.05
15.33
79.89
12.66
1.36
.180
11.45
82.56
13.29
.97
.336
WR
86.36
.309
12.46
81.11
15.61
1.35
.186
.428
PD
87.09
10.65
80.94
15.23
1.68
.102
.533
NO
87.82
13.52
15.65
1.56
.127
.508
ORF
86.90
79.50
11.19
81.39
14.44
1.23
.227
.730
BR
86.36
RCF
86.82
13.94
77.67
12.74
2.03
.050
.686
TR
84.45
11.29
78.56
11.87
1.57
.126
.509
M
86.14
12.49
79.28
12.62
1.72
.094
.547
Note. WIAT-III = Wechsler Individual Achievement Test - Third Edition, RC = Reading
Comprehension, MPS = Math Problem Solving, WR = Word Reading, PD = Pseudoword
Decoding, NO =Numerical Operations, ORF = Oral Reading Fluency, BRC = Basic
Reading, RCF =Reading Comprehension and Fluency, TR= Total Reading, M =
Mathematics. Bonferroni correction as calculated to adjust p-value for the number of
comparisons in the above table such that a = .05 and <lB = .005.

WISC-IV, WIAT-111, and LBS Relationships
In order to answer the second set of research question (what are the correlations

between the scores on the three instruments included in the study, specifically the
relationships between scores on the WISC-IV and WIAT-III, the LBS and WIAT-III, and
the WISC-IV and LBS), three sets of correlational analyses were conducted.
WISC-IV and WIAT-111. Scores on the WISC-IV and WIAT-III were compared
by calculating Pearson product-moment correlation coefficients (see Table 5). To
maintain an alpha level of .05, the Bonferroni corrected p-value of .0008 was used for all
single correlations. The majority of significant correlations with WIAT-III scores
included the FSIQ or GAI from the WISC-IV. Specifically, the FSIQ was significantly
correlated with Reading Comprehension, Math Problem Solving, Numerical Operations,
Reading Comprehension and Fluency, and Mathematics. The GAI was significantly
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correlated with the same subtests and composites, except the Numerical Operations
subtest and with the addition of the Total Reading composite. Other correlations of
varying levels of significance were found with among the factors of the WISC-IV (see
Table 5). Correlations between the WISC-IV and WIAT-III were higher than between the
WISC-IV and LBS, or the WIAT-III and LBS, which is consistent with research and the
application of IQ scores to predict achievement.

Table 5. Pearson Product Moment Correlations for the WISC-IV and the WIAT-III
WISC-IV
PSI
FSIQ
SD
VCI
PRI
WMI
GAI
WIAT-III N
M
.64*
40 86.75 13.60 .50*
.49
.05
.48
.56*
RC
.16
.30
.42
WR
40 84.65 12.30 .47
.22
.45
40 84.40 14.10 .29
.17
.04
.18
.27
PD
.36
38 83.39 14.84 .41
.36
.22
.39
.50
.53
ORF
.54*
.57*
.63*
MPS
40 83.28 14.35 .32
.42
.59*
.52*
NO
40 84.73 13.20 .30
.55*
.48
.63*
.57*
40 84.13 12.83 .41
.22
.12
.28
.44
BR
.38
.60*
.67*
RCF
35 82.11 13.93 .54*
.45
.18
.47
.13
.40
.53*
.60*
TR
38 81.66 11.79 .51 *
.37
M
40 83.05 12.86 .35
.58*
.48
.57*
.67*
.62*
Note. WISC-IV= Wechsler Intelligence Scale for Children-Fourth Edition, VCI =Verbal
Comprehension Index, PRI = Perceptual Reasoning Index, WMI = Working Memory
Index, PSI = Processing Speed Index, FSIQ = Full Scale IQ, GAI = General Ability
Index, WIAT-III =Wechsler Individual Achievement Test-Third Edition, RC=
Reading Comprehension, MPS = Math Problem Solving, WR = Word Reading, PD =
Pseudoword Decoding, NO =Numerical Operations, ORF = Oral Reading Fluency, BRC
=Basic Reading, RCF =Reading Comprehension and Fluency, TR= Total Reading, M =
Mathematics. *p < .0008.
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LBS and WIAT-111. Scores on the LBS and WIAT-III were compared by

calculating Pearson product moment correlations (see Table 6). To maintain an alpha
level of .05, the Bonferroni corrected p-value of .001 was used for all single correlations.
There were no statistically significant correlations between the scores on the LBS and
WIAT-III. However, the presence of moderate correlations between Strategy Flexibility
scores and both Pseudoword Decoding and Basic Reading scores suggests that this may
be an issue of a lack of power due to the small sample size, making it more unlikely to
reach a p-value of statistical significance.

Table 6. Pearson Product Moment Correlations for the LBS and the WIAT-III
LBS (N=40)
CM
AL
AP
SF
LBST
M
SD
M
M
SD
SD
M
SD
M
SD
WIAT-III 37.83 8.64 44.83 11.35 41.63 9.87 43.73 11.65 40.78 6.82
-.05
RC
.08
.08
.04
.05
WR
.02
.23
.29
.24
.13
.09
.05
.28
.46
PD
.29
-.06
ORF
.07
.16
.34
.20
MPS
-.11
.14
.07
.24
.20
NO
.01
-.06
.15
.20
.17
BR
.13
.04
.27
.41
.29
RCF
.07
.12
.12
.22
.13
TR
.12
.21
.21
.32
.23
M
.05
-.08
.16
.24
.20
Note. LBS = Learning Behavior Scale, CM = Competence Motivation, AL = Attitude
toward Learning, AP= Attention/Persistence, SF= Strategy/Flexibility, LBST =
Learning Behavior Scale Total, WIAT-III = Wechsler Individual Achievement Test Third Edition, RC = Reading Comprehension, MPS = Math Problem Solving, WR=
Word Reading, PD= Pseudoword Decoding, NO= Numerical Operations, ORF= Oral
Reading Fluency, BRC = Basic Reading, RCF = Reading Comprehension and Fluency,
TR= Total Reading, M = Mathematics.
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WISC-IV and LBS. Scores on the WISC-IV and LBS were also compared by
calculating Pearson product moment correlations (see Table 7). To maintain an alpha
level of .05, the Bonferroni corrected p-value of .002 was used for all single correlations.
None of the correlations met this criterion for statistical significance. However, moderate
correlations were present for two relationships between the WISC-IV scores and the
Strategy Flexibility factor, with others approaching this threshold. Based on the
correlations found between WISC-IV and LBS scores, the two assessments clearly
measure different constructs (presumably general intelligence and observable classroom
learning behaviors).

Table 7. Pearson Product Moment Correlations for the WISC-IV and the LBS
LBS
SD
WISC-IV N
M
CM
AL
AP
SF
LBST
40 87.25 12.68
.03
.00
VCI
.11
.08
.05
PRI
40 93.05 14.72
-.10
.05
.11
.30
.15
40 85.50 15.78
.14
WMI
.11
.09
.29
.22
PSI
40 82.03 13.24
.19
.12
.11
.27
.25
FSIQ
40 83.95 12.58
.06
.11
.13
.32
.23
40 89.35 12.00
-.08
-.02
GAI
.27
.10
.08
Note. LBS = Learning Behavior Scale, CM = Competence Motivation, AL= Attitude
toward Learning, AP = Attention/Persistence, SF = Strategy/Flexibility, LBST =
Learning Behavior Scale Total, WISC-IV= Wechsler Intelligence Scale for ChildrenFourth Edition, VCI =Verbal Comprehension Index, PRI =Perceptual Reasoning Index,
WMI = Working Memory Index, PSI = Processing Speed Index, FSIQ = Full Scale IQ,
GAI = General Abilities Index.

Incremental Validity
FSIQ as Primary Predictor. To examine the third research question (was
incremental validity of the LBS in augmenting WISC-IV scores in predicting WIAT-111
scores demonstrated in the obtained sample?), hierarchical multiple regression analyses
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were conducted. First, the WISC-IV FSIQ was entered into Block 1 and the LBS factor
scores (CM, AL, AP, and SF) were simultaneously entered into Block 2 in order to
examine the incremental validity of the LBS in predicting each WIAT-111 subtest and
composite score obtained through the evaluation process. The FSIQ accounted for 7.4%
to 45.4% of the variance in WIAT-111 achievement scores. The FSIQ was a statistically
significant contributor to the prediction of the WIA T-111 subtest and composite scores,
except in the case of Pseudoword Decoding. The four LBS factors combined accounted
for additional portions ofWIAT-111 variance ranging from 6.6% to 25.1 %. Results
indicated that the four combined LBS factors accounted for a statistically significant
portion of additional variance (25 .1 %) in predicting scores only for the Pseudoword
Decoding subtest (see Table 8).
GAi as Primary Predictor. A second set of hierarchical multiple regression
analyses were conducted with the GAi entered into Block 1, as it is considered an
alternative measure of general intelligence on the WISC-IV without the effects ofless goriented subtests from the Working Memory and Processing Speed indices. The LBS
factor scores (CM, AL, AP, and SF) were again simultaneously entered into Block 2 to
determine the predictive value of adding the LBS factors to the regression equations. The
GAi accounted for 9.5% to 39.5% of the variance in WIAT-111 achievement scores. The
GAi was a significant contributor to the prediction of WIAT -III scores, except for the
Pseudoword Decoding subtest. The four LBS factors combined accounted for additional
portions ofWIAT-111 variance ranging from 6.4% to 24.0%. Results indicated that the
LBS factors again accounted for a statistically significant portion of additional variance
(24.0%) when predicting scores only for the Pseudoword Decoding subtest (see Table 9).
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Incremental validity was not demonstrated by the combination of all LBS factor scores in
predicting any other achievement scores than the Pseudoword Decoding subtest,
regardless of whether the WISC-IV FSIQ or GAI was entered into Block 1 (see Table 8
and 9).
In both sets of hierarchical multiple regression, the LBS Attitude toward Learning
factor demonstrated the most unique contribution to predicting WIAT -III scores when the
effects of the other LBS factors were removed. This occurred even when the factors
together did not demonstrate incremental validity in predicting the WIAT -III subtest and
composite scores. The Attention/Persistence and Strategy/Flexibility factors also showed
statistically significant unique contributions in predicting some WIAT-III scores, but not
for as many WIAT-III scores as the Attitude toward Learning factor. It would be
expected that the relationship between the Attitude toward Learning factor and WIAT -III
scores would have produced higher correlations based on these results.
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Table 8. Incremental Contribution of LBS Factor Scores in Predicting WIAT-III Achievement
Subtest and Composite Scores in addition to WISC-IV FSIQ.
Reading Comprehension (n=40)
Math Problem Solving (n=40)
Variance(%)
Incrementa (%)
Variance(%)
Incrementa (%)
Predictor
31.6
31.6***
39 .9
39 .9***
FSIQ
38.2
6.6
53.8
13.9
Factor Scores
1.2
0.9
CM
3.8
13.5**
AL
1.6
7.4*
AP
2.5
0.0
SF

Predictor
FSIQ
Factor Scores
CM
AL
AP
SF

Word Reading (n=40)
Increment3 (%)
Variance (%}
17.2**
17.2
11.4
28.6
0.4
6.7
6.6
1.5

Pseudoword Decoding (n=40)
Increment3 (%)
Variance (%}
7.4
7.4
25.1 *
32.4
0.1
6.3
8.6*
12.3*

Predictor
FSIQ
Factor Scores
CM
AL
AP
SF

Numerical Operations (n=40)
lncrement3 (%)
Variance (%}
39.3***
39.3
47.4
8.0
0.0
7.0*
6.1
0.0

Oral Reading Fluency (n=38)
Variance (%)
Increment3 {%)
24.5**
24.5
13.1
37.6
0.3
9.4*
6.0
3.0

Predictor
FSIQ
Factor Scores
CM
AL
AP
SF

Total Reading (n=38)
Variance {%)
Increment3 (%)
25.9**
25.9
40.5
12.6
0.5
9.2*
7.3
1.6

Basic Reading (n=40)
Variance (%)
lncrement3 (%}
14.4*
14.4
32.8
18.4
0.1
7.1
8.0
6.5

Mathematics (n=40)
Reading Comp. & Fluenc~ (n=35)
Incrementa (%)
Predictor
Variance (%)
Increment3 (%)
Variance (%)
36.0***
45.4***
FSIQ
36.0
45.4
Factor Scores
44.6
8.6
56.7
11.3
CM
0.7
0.2
8.5*
AL
10.6**
AP
4.6
7.6*
SF
0.0
0.0
Note. Variance percentages are R *100. Unless otherwise indicated, all unique contributions are
squared part correlations equivalent to changes in R2 if this variable was entered last in block
entry regression procedure. *p < .05, **p < .01, ***p < .001.
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Table 9. Incremental Contribution of LBS Factor Scores in Predicting WIAT-III Achievement
Subtest and Composite Scores in addition to WISC-N GAI
Reading Comprehension (n=40)
Math Problem Solving (n=40)
Variance (%)
Increment8 (%)
Variance (%)
Increment8 (%)
Predictor
29.2
29.2***
37.l
37.l ***
GAI
13.l
42.2
43.5
6.4
Factor Scores
2.8
CM
1.6
11.6***
2.6
AL
0.7
AP
6.0
2.3
0.5
SF

Predictor
GAI
Factor Scores
CM
AL
AP
SF

Word Reading (n=40)
Increment8 (%)
Variance {%}
20.4**
20.4
10.8
31.2
0.9
5.8
5.3
1.6

Pseudoword Decoding (n=40)
Variance (%)
Increment8 (%)
9.5
9.5
24.0*
33.5
0.0
5.9
7.8
12.l *

Predictor
GAI
Factor Scores
CM
AL
AP
SF

Numerical 02erations (n=40)
Variance (%)
Increment8 (%)
29.2***
29.2
6.6
35.8
0.1
5.6
4.8
0.1

Oral Reading Fluency (n=38)
Variance (%)
Increment8 (%)
24.6
24.6**
13.l
37.7
0.7
8.2*
4.9
3.8

Predictor
GAI
Factor Scores
CM
AL
AP
SF

Total Reading (n=38)
Increment8 (%}
Variance (%)
31.8***
31.8
44.l
12.3
1.2
7.8*
5.9
1.9

Basic Reading (n=40)
Variance (%}
Increment8 (%)
17.2**
17.2
34.9
17.7
0.3

6.3
6.8
6.6

Reading Comp. & Fluency (n=35)
Mathematics (n=40)
Predictor
Increment8 (%)
Variance (%)
Increment8 (%}
Variance (%)
39.5***
33.6
33.6***
GAI
39.5
43.8
Factor Scores
47.7
8.2
10.l
CM
0.6
1.9
AL
7.2
8.8*
AP
3.3
6.0
SF
0.0
0.4
Note. Variance percentages are R2*100. Unless otherwise indicated, all unique contributions are
squared part correlations equivalent to changes in R2 if this variable was entered last in block
entry regression procedure *p < .05, **p < .01, ***p < .001.
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Discussion
School psychologists and other professionals evaluating students for special
education services utilize multiple sources of data. While individually administered
intelligence tests are often a part of these evaluations, intelligence is not identified as the
target behavior of school-based interventions. It is also common for school psychologists
to use other methods and sources of data collection during school-based evaluations.
School psychologists and other school personnel may use these other methods of data

•

collection to determine appropriate interventions and/or curricula for students. Teacher
rating scales such as the LBS focus on observable behaviors that teachers would be aware
of in the classroom setting. If the LBS demonstrated significant incremental validity in
predicting academic achievement, this could provide school psychologists with useful
data regarding potential target behaviors to indirectly improve student academic
achievement, without only implementing academic-based interventions.
The present study attempted to examine the incremental validity of the LBS in
assisting intelligence tests scores in predicting standardized academic achievement of
students participating in evaluations for special education eligibility. Students
participating in evaluations were individually administered the WISC-IV and WIAT-III
by a school psychologist or school psychology intern employed by the student's district.
Additionally, each participant's teacher was asked to complete the LBS teacher rating
scale. The results of these assessments were examined to determine the impact of
including the LBS results in an evaluation for the purpose of assisting the WISC-IV in
predicting achievement.
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WISC-IV, WIAT-llI, and LBS Relationships
Correlational research questions were considered first, examining the
relationships between scores on the WISC-IV and WIAT-III, the LBS and WIAT-III, and
LBS and WISC-IV.

WISC-IV and WIAT-llI. Mostly moderate to large correlations were found
between WISC-IV measures of general intelligence (FSIQ and GAI) and WIAT-III
academic achievement scores, which were consistent with correlational research
involving standardized intelligence and achievement tests, typically ranging from .5 to .8
(Gottfredson, 2008). However, the highest correlations in this study were at .67 between
FSIQ and Mathematics, and GAI and Total Reading. The majority of the relationships
involving the FSIQ or GAI were statistically significant with WIAT-III scores. WISC-IV
factor index scores also produced some statistically significant correlations with WIATIII achievement scores. The moderate correlations that were not statistically significant
were likely related to the low power of the study, since the size of the correlations
between WISC-IV and WIAT-III was consistent to those previously found. Comparisons
of the relationships between the WISC-IV FSIQ and WIAT-III scores on the same
subtests and composites reported in the WIAT-III Technical Manual (Breaux, 2009)
ranged from .53 to .68. The results of the present study were similar with large
correlations observed between FSIQ and WIAT-III scores, except for the correlations
including Pseudoword Decoding, Word Reading, and subsequent composite (Basic
Reading). These relationships were smaller than expected, but given that SLD and ID
students display lower academic achievement than what is expected of typically
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achieving peers, these correlations should in fact be lower in a disability evaluation
sample, especially for students with reading disorders.
LBS and WIAT-111. There were no statistically significant correlations between

scores on the LBS and WIAT-III. The Strategy Flexibility factor of the LBS was the only
LBS score to produce moderate correlations with achievement scores, similar to the size
of correlations present in previous studies utilizing DAS achievement tests. McDermott
(1999) examined the convergent validity of the LBS and found that LBS scores
accounted for 13.2% of DAS achievement scores and 15.1 % of BASIS achievement
scores. While correlations between LBS scores and achievement scores were statistically
significant in McDermott's study and slightly higher than the current study, ranging from
.36 to .38. While the moderate correlations between the Strategy Flexibility factor and
WIAT-III scores (PD, ORF, BR, and TR) were not statistically significant in this study.
Correlations ranged from trivial to small for all other relationships between LBS and
WIAT-III scores. The relationships between the WIAT-III scores and the LBS Total and
factors other than Strategy/Flexibility (AL, AP, and CM) were smaller than expected
based on McDermott's (1999) results, which could be due to sampling error.
However, Yen, Konold, and McDermott (2004) reported correlations between the
DAS-II and LBS factor scores that were more similar to the current study in that the
majority of the correlations were small (.06 to .28), with moderate correlations as high as
.36 for only one LBS factor. For Yen, Konold, and McDermott (2004), that factor was
Competence Motivation, in comparison to the Strategy Flexibility factor in this study.
While the relationship between the LBS and WIAT-III was not as high as expected, there
are some inconsistencies in the relationship between learning behaviors and achievement
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that may be related to the specific achievement test, sampling error, and other variables.
It is also important to consider the impact of sample. It is possible that students

participating in disability evaluations tend to have lower LBS scores as related to poor
academic performance, which decreases the variability in LBS scores in the sample
regardless of WIA T-111 performance.
WISC-IV and LBS. There were no statistically significant correlations between
scores on the WISC-IV and LBS. Small to moderate correlations were present for some
of the relationships between WISC-IV and LBS scores, but the relationships were smaller
than expected. Other studies specifically involving the LBS also found higher
correlations with IQ measures than the present study. Durhrow, Schaefer, and Jimerson
(2001) found an average moderate correlation of .30 between scores on the LBS and
Raven Coloured Progressive Matrices. McDermott's (1984) research examining the
relationship between IQ scores and the SCLS produced statistically significant and larger
correlations. While this is a different scale, it also attempted to measure learning
behaviors that are observable in the classroom.
Incremental Validity
When utilizing hierarchical multiple regression to analyze the incremental validity
of the LBS scores, the FSIQ and GAi accounted for statistically significant portions of all
WIAT-111 variables, except when predicting Pseudoword Decoding. However,
incremental validity was only supported when Pseudoword Decoding was used as the
criterion variable. This occurred regardless of the whether the WISC-IV FSIQ or GAi
was used as the primary predictor in the equation. When FSIQ was entered into Block 1,
the FSIQ accounted for 7.4% of variance in Pseudoword Decoding scores, while the
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combination of the four LBS factor scores accounted for 25.1 % of additional variance.
When GAi was entered into Block 1, the GAi accounted for 9 .5% of variance in
Pseudoword Decoding scores, while the combination of the four LBS factor scores
accounted for 24.0% of additional variance. Both portions of additional variance were
statistically significant; however, this is likely related the portion of variance accounted
for by the FSIQ and GAi in predicting Pseudoword Decoding. Because the FSIQ and
GAi did not account for much variance, there was more Pseudoword Decoding variance
for the LBS to account for instead. The understanding ofletter-sound correspondence
required for the subtest may be less g-oriented and thus general intelligence may have
less to do with performance on this subtest. There were no previously conducted
incremental validity studies involving the LBS and the WIAT-111 to compare these
results, but correlations between WISC-IV FSIQ and WIAT-111 PD were not as low as in
the standardization sample, which suggests that this result may be specific to samples of
children with disabilities (Wechsler, 2009).
While Pseudoword Decoding was the only WIAT-111 score that resulted in
statistically significant incremental validity for the LBS factor scores, hierarchical
multiple regression analyses found that the combination of the four LBS factors still
accounted for some additional variance, ranging from 6.4% to 18.4%, in other WIAT-111
achievement scores. No statistically significant results in predicting other WIAT-111
scores may be due to low power. Sampling error may have also impacted the amounts of
additional variance the LBS accounted for beyond the WISC-IV FSIQ and GAi. While it
is possible that the nature of the evaluation (disability and special education eligibility)
may not be supportive of incremental validity in the same ways that a typically achieving
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sample may, the results and sample size are inadequate to draw reliable conclusions at
this time. Replications of this study sticking with the original premise should be
conducted to examine the incremental validity of the LBS in predicting academic
achievement beyond the variance accounted for by general intelligence in initial
disability evaluations.

Limitations
Specifically, the results of the present study were considered inconclusive due to
significant limitations with the sample. The sample size was too small creating the
likelihood of more sampling error and significant limitations for generalizability of the
results. Based on the calculated effect size estimates, the statistical power of the study
may have been too low to detect all results that might have been statistically significant in
a larger sample. In addition, the differences between the initial referral cases and triannual reevaluation cases suggested that the two were distinctly different samples.
Students being reevaluated had significantly lower scores on the WISC-IV and WIAT-III
than students being initially evaluated for special education services. These limitations
impact the generalizability of the results, such that the present sample characteristics and
sample size was inadequate for answering the research questions.

Future Directions
It is recommended that research continue to examine the incremental validity of

the LBS as a secondary predictor to intelligence in predictions of standardized academic
achievement in evaluation-based samples. In order to adequately answer the research
questions associated with this study, future studies should strive to obtain a relatively
large sample of students participating in only initial evaluations for special education
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eligibility. If researchers wish to include reevaluation cases, it may be beneficial to
examine the differences between these two groups and analyze the incremental validity
separately ifthe groups are found to be significantly different from each other as in the
present study. Based on results, it may or may not be beneficial for future research to
focus on a school-based disability evaluation sample.
Research should also be continued to determine the usefulness of the LBS in other
scenarios. Previous research has looked at the value of the LBS in predicting teacherassigned grades (Durbrow, Schaefer, & Jimerson, 2001; Worrell & Schaefer, 2004),
which may be more related to a teacher's perception of the behaviors included on the
LBS. The confounding nature of this method could complicate results ifthe teachers that
award grades are also providing LBS ratings. Beyond this, it may be beneficial to
examine how the LBS and academic skills, assessed by a standardized assessment,
together predict a student grades. It would also be useful for school professionals to
understand how targeting behaviors on the LBS impacts student grades, given the
possibility that they impact student grades based on teacher perception of performance in
the classroom.

Conclusions
The results of the present study furthered research on the LBS by attempting to
target a sample of students participating in school-based disability evaluations. The main
goal was to examine the incremental validity of the LBS in predicting WIAT-Ill
achievement scores. By conducting the study, the relationship between IQ and
achievement was further supported through scores on the WIAT-Ill and WISC-IV, and
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incremental validity in predicting one WIAT-III subtest (Pseudoword Decoding) was
demonstrated.
While attempts were made to increase the sample size in an effort to increase the
power of the study, obtaining reevaluation cases in additional to the initial evaluation
cases was problematic, and the total sample size was still too small. There were
significant differences in scores from initial cases versus reevaluation cases. Initial cases
and reevaluation cases appeared to be distinct samples, which may have had a negative
impact on the results of examining the incremental predictive validity of the LBS scores
in predicting WIAT-III achievement scores beyond what was accounted for by WISC-IV
FSIQ and GAL
The sample itself poses questions regarding the use of the LBS in disability
evaluations. Variability in scores may have been lower due to the nature of the
evaluations including students who were struggling academically. It is possible that this
specific sample will not demonstrate incremental validity the same way as a sample of
typically performing students. Further more, sample size and sampling error also limited
the results, based on many moderate to large effect sizes reported that were not found to
be statistically significant. The findings also lack generalizability based on the size of the
sample. For these reasons, the research questions cannot adequately be answered. Further
examination of the incremental validity of the LBS in initial disability evaluation cases
could provide useful information to school psychologist and other professionals regarding
assessment methods useful in predicting student achievement within disability
evaluations.
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